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A 500-MC OSCILLATOR 


• A NEW TYPE 857-A OSCILLA- 

TOR replarcs the Type 757-A U-Il-F 
Oscillator announced in August, 1941. 
Both oscillators use the same tulM% but, 
liile frecjuemry range and |K>uer are very 
much the same, the circuits usihI are radi¬ 
cally diflenmt. The new oscillator is only 
one-half the size and weight of the obler 
tyjKJ and should give much Ik* t ter |K‘r- 
fonnance in continued use,8in<*e all sliding 
contacts have been eliminated tlu*ough the use of a butterfly circuit as 
the frequency determining element. This radically new lyjie of tuned 
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Fici’re 1. View of the Type 857-A Oflcillator with T^'PE 857-Pl 
Power Supply. 
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ru;i RE 2. View of llit* LiiiiimI cirniit of the 
'I'vi’K 857* \ ()M*illalor. sliimiii*; ulsso the otilpiil 
eoiipliiiv |iM>|» ami oiit|iiit jaek in a|>|>ro\imately 
their m»rmal {MMitioii. 


rirntil was (lis(Miss<‘(l in detail in a previ¬ 
ous issue of llie Experimenter.* 

The Typk 857-A Oseillalor together 
with I he Type 857-PI Power Supply are 
shown in Figure 1. The oseillator is in¬ 
tended for general laboratory use wher¬ 
ever a eonvenient source of radio- 
fretpiency jiower In'tween 100 Me and 
500 Me is required. The oseillator is con¬ 
tained in a metal housing that provides 
a moderate amount of shielding. Output 
is ohtainetl at a coaxial jack at the side 
of the cabinet. Output cotipling is induc¬ 
tive and can Im* varied continuously 
from maximum to practically zero. 

I'he tunetl circuit ami its associated 
output coupling loop are shown in 
Figure 2. 

For a 120° rotation of the rotor the 
effective capacitance of this circuit va¬ 
ries by a factor of 10.6 from 91 
8.8 /ijuf, and the effective inductance by a 
factor of 2.9 from 30 cm to 10.3 cm. 
giving a frequency range of 95 Me to 
525 Me. The capacitance variation of 

'*'K<luar<i Karpliiii.’"I'lir Kiitirrfly Cirruil,” CJcnrr«l Katiio 
ICxfH'rintfnter, \IX. 5. <K*lolMrr. 1941. 


C 4 >i»yright, 1911 . GiMicrnI Itndio Company Caniltrulge, Mnsa., P. S. A. 


r»;LKK 3. (j»Tnph*lc rirciiil diagram of lh«* oscillator unit. 
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llu* liming cirriiil alum* ig considfrahl) 
iR'tler than these fij^iires iiiiii<‘ate siiiee 
the |»ji<i-to-|>late ('apaeitaiiee of the oseil- 
lator tiilM‘ anil a triinnier eornlenser are 
added to the niiniiniini ea|>aeitaiiee. 

(irid and plate of the oseiliator tube 
are eonneeted direetly aeross the tuned 
eireuit as sho>\n in Figure .3. The (ila- 
inent of the tula* is fed l)y ehokes. allow- 
iiifi: it to assume a potential determined 
hy the eleetrode eapaeitanee of the tube 
and by the ea[)aeitanee of the tuned eir- 
eiiit to ground. This latter eapaeitanee is 
adjusted to optimum value h\ a small 
firounding eondenser. 'Vo eom|)ensate for 
variations in tuhe-tdeetr<»de eapaeitanee, 
a trimmer eoiidens<*r is provided. 

The main dial is ealihrated direetl\ in 
mefiaeyeles. The \ernier dial earries 100 
uniform divisions and eovers the tuning 
ran^e in approximatelv 10 revolutions. 
An auxiliarv s(*ale on the main dial indi- 
eales revolutions of the vernier. \ West¬ 
ern Fleetrie Tvi»K 310-A Vaeuum 'I'uhe 
is used in the oseiliator. Vliis tube has a 
thoriated tungsten filament, reipiirin^ 2 
volts and 3.0 amperes. 'Vhe maximum 
allowable plate voltape is 450 vidts at .30 
watts plate dissipation. (ionnei’lions to 
the power supply are made through a 


I-eondui'tor shielded eahle permanentU 
atlaehed to the oseiliator. 

'Vhe 'Vyim*: H5T-1M Power Supply is 
recommended as a power source. 'Vhe 
plate voltajre supplied is 350 volts, w hieh 
is the hijrhesi voltajje which <*an he used 
unless precautions are taken 1o prevent 
destruction of the oseiliator tul>e if <Kseil- 
lations are stopia^l by overecmpling to 
the load. In addition to filament and 
plate sup|dv circuits, the power supply 
<*ontains an eleetron-ra> tube eonneeted 
to indicate the grid current of the os4‘il- 
lat(»r. Vhe eye of the indicator tube is 
eU»seil in o|KTatic»n and opens when grid 
(‘iirrent is interrupted. 

'I'he maximum |M»wer output obtain¬ 
able fnmi the 'Vypi-: 85T-\ Oscillator is 
approximately I watt at 500 \I<* and is 
greater at lower fre4pienei<‘s. W hen the 
Vm'!*: 857-PI Power Supply is used, the 
niaximiim power output is 0.5 watt. 

(ioupling to the load is \ aried h\ turn¬ 
ing the shi<dd of the output jack 1x0ween 
two positions markefl maximum and 
minimum, and flirth<‘r variation of the 
coupling is obtained li\ moving the out¬ 
put jack in and out through tin* metal 
housing. 'Vliree |Hisitions have been pn»- 
\ided. Fill \Ri) K vUPl.i S 


TYPE 857A OSCILLATOR 
SPECIFICATIONS 


Frequency Range: Kmi \tr m .3n() \lr. 
Frequency Calibration: 'rii«* fm|ueiuy dial 

is calihratf'd dir(*rll\ in nirgai*v<*lcs with an 
aeeiiracy of dt\' ,, 

Output Power: 't'ln* o^rilialor ran driivrr a 
inaximiifii of approximatrly I watt al llir 
rsl frripirnry. \l lowrr frrunrnrirs ihr output 
powrr irirreasrs. If tlir osrillalor is nsrd willi 
ihr 'I’VPE 857-1*1 IVmrr Supply, I hr niaxinitim 
|iowrr al ihr highrsi frripirnry is (1.5 watt. 

Output Coupling: Output coupling ran hr 
\ urirrl from muximum to practically /.rro. 

Dial and Drive ; The main dial rarriothrfrr- 


(piriu'y scale and counts in atidilion the revolu¬ 
tions of ihr vernier dial. 'The gear reduction is 
15:1 and. with KNI divisions on the vernier, ap- 
proximati‘l> I0(UI dixisioiis are provided fiir ihe 
enmplete si’ale. 

Vacuum Tubes: I We.-tiTu I’deciric rxcK. 

Accessories Supplied. i rvcK 775-M Cable 
Jack to lit ihe output connecior of tin* oscillator. 

Power Supply: riiament,2.5 volt.*« at 3.65 am- 
pen*-. I*lalc, t.5d\oltsmaximiimat.30waltsplate 
disi^ipaliini.'I’he'Vvi’K 857-1*1 Power Siifiplv has 
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lK*cn dtnigned for this oscillator and its use is 
rciromnKMided. 'rin*j>lal«* oowcr supplied by ibi*' 
unit is 350 volts at oO milliatiipcrcs. The oscilla* 
tor caiTii»s a pcrnian»‘ntly attached power eahb* 
which fdu^s into the power supply unit. 


Mounting: The oscillator is mounted in a small 
metal cabinet. 

Dimensions: 7^8*714 inches, over-all. 

Net Weight : 614 |H>unds. 


TYPE 8 5 7-Pl POWER SUPPLY 
SPECIFICATIONS 


Power Input: 115 or 230 volts, 42 to 60 t*yeli^. 
4 otal power input, 50 watts with Type 857-A 
Oscillator connectetl. 

Power Output: 2.5 volts A(' at 3.65 amperes 
and .3.50 volts 13(1 at .50 milliamperes. 

Indicator: An electron-ray tube is mountcfi on 
the front panel to indicate grid current of the 
oscillat<ir. 


Vacuum Tubes: 1 Type .543(;T R4*«tirier and 
1 Type 6K.5 Klectnm-Hav Tube. Both are sup¬ 
plied. 

Accessories S U P PI i ed : Spare fuses and I line 
connector <*ord. 

Dimensions: 514 x 6 % \ OT-g inches, over-all. 
Net We i g h t: 9.14 pniinds. 


Ty/M* Ctnlf ll'oni Privv 


R57-A 

U.|{.F()ft»>illalor. 

. OFTEN 1 

.^2.50.<N) 

«57-PI 

I Power Supply . 

. 1 OFTENAPACK ) 


Patriil Applirtl For 


VARIACS FOR 400-CYCLE OPERATION 


• EVER INCREASING DEMANDS 

for voltage control devices at alter- 
naling-ciirrenl frequencies of 400 cycles 
[K^r st*cond and higher have resulted in 
new additions to the \ariac line. Typk.s 
()0-AU (uncaseil) and 60-A \1 (cased) 
\ ariacs |K*rforin, at ihesi* higher fre¬ 



quencies, the functions of the familiar 
Type 200-C Variac at 60 cycles. The 
nominal rating of 5 amperes, 0 to 13.5 
volts w hen ofM‘rating from a I l5-voltline. 
may Ik* inereased to 7.5 am|Aere.s near 
the zt'ro and line voltage regions. 

Important features are: — 

• Greatly decreased weight (f)0-AL', 
3 lhs.,2 ozs. versus 200-CU,8 lbs., 4 ozs.), 
accomplished by the use of a cast alumi¬ 
num base, a hollow shaft, and a miieh 
smaller core made |K>ssible by the higher 
frequency and by the us4» of a ".serolT* 
<!onstruction. 

• (hmeral Kailio's new l iiit Brush, 
reejuiring no t<M)ls for brush change; ami. 
in coo{MTation with a rigiil radiator 
structure, preventing contact In’tweeii 
brush holder and winding, a fretpieiit 
cause of luiriiont in the past. 


Fioike I. View of tiu* 'IApe (HI-AM Variar 
showing tt-rminal plale and dial. 
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• (Combination solder and screw ter- 
minals for gn‘ater convenience in wiring. 

• Klimination of the brush pigtail.'^ 

• A single screw adjustment for shaft 
reversal when changing from panel to 
table mounting or vice versa. 

• Fully insulated hollow steel shaft 
with no set screws iiearing on bakelite. 

• Bearing adequate for motor-<lriven 
applications. Like other Variacs. Types 
()0-AU ami (>0-AM are applicable to 
either adjustable load voltages or hi line 
voltage regulation. 

These new Variacs are not in quantity 
pnxluction. All of our Variac manufac¬ 
turing facilities are fully m’cupied and 
scheduled far in advance on the produc¬ 
tion of the rt'gular 6()-cycle units. For the 
lime iMMiig, therefore, the new IOO-«*ycle 
Variacs can lie manufactured in rela¬ 
tively very small quantities, which will 
lie available as samples to those inter- 
ested in determining their suitability for 
particular applications. The 60-i‘ycle 
Variac has taken its place as a vital com- 
|M>nent in wartime equipment as it did 

Fici KK .^. Dimriittion nkolcli of the casctl mmlrl witli ciitaHa\ hIiowiii^ ilimenAiuini of 

miMlrl. 



Fici kk 2. Vi«*w of the iincaHoil iiKNlel, Tyi*k 
60-AU, showing ihr nrw Lnit Bninh. The 
hriiHh element is easily remove<l and replaced 
if necessary w ithout the line of tools. 

before the war in hundreds of civilian 
products. These tiip priority war appli¬ 
cations are now, and have been since 
1941, occupying all of our production 
facilities. ^ hen war requirements |ier- 
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mil, some nia<‘liines ran Im* eoiivt^rted 
for |»nHlijring I he neu l(N)-<*yele\ ariae^. 
In the meantime, the small |>n*|»nMlue- 


litm run will be available mmmi after the 
first of I lie year. 

— (mlhkrt 


SPECIFICATIONS 


Loid Rating: »(>ii vu. 

Input Voltage: I IS vuIih. 

Frequency! ttMl to 2600 ryrirs |M*r Mn*on<l. 

Output Voltage: to 135 volts, or o to IIS 
volts. 

Load Current! S umprrr*. rati*d: 7.5 um|N*rcs 
nrur /rro and line voltage.^. 


No*Load Loss:? watts at too cyeles. 

Dimensions: ()ver>ail height for table moiint« 
ing, inches; depth behind panel for panel 
mounting, 3 inehea: over*all diameter of base. 
51-^ inches. 

Net Weight! 'Typk 60>.\lj,3 |M>unds, 2 tmnees. 
'I'veK 60-.\\t, 3^2 |MHinds. 


I'vpt* f.Vide If ftrti I*rice 

(tO-VU ' Variae (uncased iiunIcI) . . . ..| iir«;ot .^1.3.00 

60-\M Variae (cased model).) hki-xm; I.S.OO 

S Briar* arr nianurarlurr<l aii<l m»I«I iintlrr I'. S. i*alrnl No. 2.fNI').OI3 


DISTRIBUTION OF STANDARD FREQUENCIES 


• DEVELOPMENT uml manufaetiir- 

ing of eleetronie e<|ui|mienl require the 
availability of stamlanl freqiieney faeili- 
tieti* for tenting and calibrating. If a large 
qiiantit) of identical equi|mientn in to lie 
4*alibraled. a |M‘rmaiient arrangement of 
stan<lani freqiieney facilities cun lie 
arrang<‘d for the |>iir|)o.s4‘. However, if 
large <)iiantities of et{iii|>nients of a di¬ 
versified nature are to Im* calibrated, a 
t'onsideruble degree of flexibility in the 
arrangement of standard frequency facil¬ 
ities is nei*essar \. 


'file distribution arrangement de- 
scrilied here is one which lias servetl 
diversifiefl requirements fairly well at 
the (Teiieral Kadio laboratories. At the 
central frequency standard a distribu¬ 
tion amplifier is provided for supplying 
sine-wave outputs to the Kngineering 
Department. Kacb of the output fre¬ 
quencies of 0.1. 1.0, 10.0. and .50.0 kc is 
filtered and <*onnected to the inputs of 
four amplifiers in parallel, 'flic outputs, 
at approximately .5(K) ohms inqiedance 
level, are individually available at jacks 


Fioiiik 1 . Panel view of the distrihiitioii amplilicr. 
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on the panel. Lines from the individual 
enpineerinp lalM>ratorie8 terminate on 
jacks on a panel mounted l»elo>% the 
amplifiers. By use of con<*entric patch 
c<»rds, any line can In* connected to an\ 
amplifier output. 

TIh* filtered output at each freipieiicy 
is availahle at a pair of jacks on the dis* 
trihution amplilier. uhere two *Vo\in^‘* 
amplifier inputs (*an In* connected. I siiiv 
these two amplifiers, a total of six chan¬ 
nels can In* made availahle on any one 
standard frecpiency, or five channels on 
any two. 

Provision is also made, hy two ja<*ks 
in the up|H*r right corner of the amplifier 
panel, for plugging in either, or both. 
'Voviiig'^ amplifiers on the output of the 
'fYPK (>14 S‘le<*tive Amplifier mounted 
in the standani frequency ass<*nihly. 
This .selective amplifier provides output 
frequencies of any multiple of 1.0 kc 
from I to 10. 

At the (*«*ntral frequency standard 
provision is made for W lines running to 
the individual engineering lalniratories 
and to the manufacturing department. 

Since thedemaml in themaniifactiiriiig 
department for standard fretpiencies in¬ 
cludes Initli sine-wave ami harmonic 
outputs, and sinee the numlN*r of o(K*r- 
ating {Nisitions is far larger than could 
In* handled convenieiilly from the ern- 
tral standard, use is made of hanks of 
miiltivihrators K(*t up at various |N)ints 
in the ilepartnieiit. Thew multi vibrators 
are controlled hy .>0 kc from the central 
standard, so the output fn'quencii's arc 
identical with iho.se availahle at the 
central location. At each multivihrator 
hank a distribution amplifier and line 
panel is provided for distributing the 
standani frequencies to workers near h). 

^ In the crystal grinding department 
three similar hanks of miiltivihrators are 
set up. with various frequency measuring 



Flia KK 2. 'I’op \ii*w of anqililirr, willi iIiihI 
ruvrr retiioviMi. 


a.ssi*mhlics adjacent to them. 4'he choice 
of miiltivihrators and units of the meas¬ 
uring equipment is made to meet the 
particular reipiiremeiits of ojN'ratioiis 
carried out at each location. 

.1. K. 


PARTS LIST FOR THE 
DISTRIBUTION AMPLIFIER 

^.Snp circuit Jta/tram ntt |*a#r B I 


RESISTORS 


K-1 


inku 

R-12 - 

10 k 11 

H 21 - 1.0 MU 

R-2 


lOkii 

R-13 « 

10 ku 

R-2.’. - 20kU 

R.3 

s 

lUkU 

R-U - 

10 ku 

H-2A - 0.1 ku 

R-l 

V 

10 ku 

R-IS - 

10 ku 

R-271 

R-.i 

s 

lUkU 

R lA - 

10 ku 

- * 3 k U 

R-A 

w 

10 kU 

R-i: - 

10 ku 

R-41 

R-7 

at 

10 ku 

R-IK » 

lOkU 

R-I.S 

R-8 

s 

10 kU 

R-IO - 

1.0 MU 

R Ui, 

R-'l 

ac 

lOkU 

K -20 » 

1.0 MU 

H-17 - 1 kU 

R-10 

s 

10 ku 

H-21 * 

1.0 MU 

H IK 

K-ll 

s 

10 kU 

K-22 - 

1.0 MU 





H -23 » 

1.0 MU 



r*'it;t RK .T. Vi(*H from lit’lou nith «IiihI i‘ovi*r 
r«*fTH»v«Ml. urronpi*nn*nl of n^Mislorh and 

rapaeilors. 
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CONDENSERS 


(M 

• 16 pf 

C-10 - 0.5 pf 

OIB - 16 pf 

C-26 » 16 pf 

C-2 

- 16 pf 

C-ll - 0.5 pf 

tM9 - 0.0.4 pf 

C.27 - 0.01 pf 

C-3 

- 16 pf 

C-12 - 0.5 pf 

C-20 - 0.04 pf 

C-28 - 0.01 pf 

C.4 

• 16 pf 

C-1.3 « O.I pf 

C-21 - 20 pf 

C-29 - 0.03 pf 

C-.'i 

• 16 pf 

C-14 - 0.1 pf 

C-22 - 20 pf 

C-30 » 0.03 pf 

C-6 

• 16 pf 

fM5 - 0.1 pf 

C-24 - 20 pf 

C-31 - 0.03 pf 

C-7 

- 16 pf 

C-1#* - 0.1 pf 

C-24 - 20 pf 

C-32 - 0.03 pf 

C-« 

- 16 pf 

C-17 * 10 pf 

C.2.5 - 20 pf 

C-33 - 0.0001 pf 

C-l 

- 



C-34 - 0.0001 pf 


J-IOI) 

to f * G.K. T^rn 774-ti 
J.I30) 

I.(:-1US Kn tifirr Filter 

LC'IOI to LC-1U4 Ixiw-Patwi Filters 

T-IOI Power Tranitforiiier 

F-l • 2.0 amp. 

F-2 « 0.2 amp. 


.\ote: Tliiii amplifier wa« built for iiMe in tlic («eiirral Radio laboratorien anti ia not for sale as a 
standard catalog instrument. Owing to the pressure of essential war production the General 
Radio Gompany cannot furnish either complete amplifiers of this ty|>e or parts from which they 
can lie i*onstructed. This description is puhhshetl merely as a guide to those who may wish to huilej 
similar equipment using such parts os are generally available. — Kditok. 


T he (wenenti Hmiio E\PEKIME\TEH is mailed icithtmt vharfie each maitth 
to eoftineers, svientists^ technicians^ and others intt*restefl in cotnmnni^ 
cation^fretinency measurement and control problems, H hen senflinf: 
reffnests for subscriptions and adiiress^chanffe notices, platsc supply the 
follou'inn information: name, company name, company address, type of 
business company is en^afietl in, and title of position of individual. 
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